Measuring skill: a multi-dimensional index by Portela, Miguel
 Núcleo de Investigação em Microeconomia Aplicada 
Universidade do Minho 
 
Measuring skill: a multi-
dimensional index 
 
 
 
 
Miguel Portela 
  
 
September 2000 
 
Working Paper Series 
No. 3 
Published in Economics Letters, 2001 (72), 27-32 
Phdvxulqj vnloo= d pxowl0glphqvlrqdo lqgh{
Pljxho Sruwhod|
QLPD dqg Xqlyhuvlw| ri Plqkr
Hfrqrplfv Ghsduwphqw/ Jxdowdu/ 7:43038: Eudjd/ Sruwxjdo
7wk Vhswhpehu 5333
Devwudfw
Wudglwlrqdoo|/ vnloo lv phdvxuhg frqfhqwudwlqj rq mxvw rqh glphqvlrq ri wkh zrunhu*v
delolw|/ xvxdoo| |hduv ri vfkrrolqj ru wkh eoxh2zklwh froodu qdwxuh ri wkh mre1 Wklv
sdshu sursrvhv d phdvxuh ri vnloo wkdw frpelqhv/ lq d pxowlsolfdwlyh zd|/ vhyhudo ri wkh
revhuyhg frpsrqhqwv ri vnloo/ dv zhoo dv lwv xqrevhuyhg glphqvlrq1 Wkh sursrvhg lqgh{
lv lqwxlwlyho| dsshdolqj dqg lw lv  h{leoh/ lq wkh vhqvh wkdw lw fdq dffrpprgdwh dv pdq|
+ru dv olwwoh, glphqvlrqv ri kxpdq fdslwdo dv ihdvleoh dqg vxlwdeoh iru wkh dqdo|vlv wr
eh xqghuwdnhq1
Nh|zrugv= frpsrvlwh lqgh{/ vnloo
MHO fodvvlfdwlrq= F56/ M:4
H0Pdlo= pdqjhorChhj1xplqkr1sw Who1= .68405860937843> id{= .684058609:96:8
|L dp judwhixo wr Dqd Uxwh Fdugrvr iru khu hqfrxudjhphqw dqg fulwlfdo frpphqwv1 L dovr zlvk wr wkdqn
Dqdehod Erwhokr/ Oðjld Slqwr dqg Sdxor Jxlpduæhv iru wkhlu frpphqwv1
4
4 Lqwurgxfwlrq
Wkh vnloo ri d zrunhu uh hfwv vhyhudo ri wkh shuvrq*v dwwulexwhv/ udqjlqj iurp wkh irupdo
nqrzohgjh dftxluhg lq vfkrro/ wr jhqhudo dswlwxghv rewdlqhg lq wkh pdunhw sodfh ru vshflf
delolwlhv ghyhorshg zlwklq d up/ wrjhwkhu zlwk fdsdflwlhv/ lqqdwh ru ghyhorshg wkurxjkrxw
olih/ riwhq xqrevhuydeoh1 Wkh txdqwlfdwlrq ri wkh zrunhu*v vnloo dqg wkh ydoxdwlrq ri lwv
uhwxuqv kdyh ehhq o|lqj dw wkh fruh ri prvw ri wkh uhfhqw ghedwhv lq hpslulfdo oderu hfrqrplfv1
D ihz h{dpsohv khos wr foduli| wkh uhohydqfh ri wkh wrslf1
Ulvlqj zdjh lqhtxdolw| iurp wkh 4<;3*v rqzdugv kdv ehhq eurxjkw derxw lq vhyhudo
frxqwulhv e| wkh ulvlqj zdjhv ri pruh vnloohg zrunhuv1 Nuhphu dqg Pdvnlq +4<<9, dqdo|}h wkh
lqwhudfwlrq ehwzhhq wkh vnloo glvwulexwlrq/ wkh oderu irufh krprjhqhlw| zlwklq upv dqg wkh
zdjh lqhtxdolw| lq wkh hfrqrp|1 Wkh| vkrz wkdw wkh hydoxdwlrq ri wkh vhjuhjdwlrq ri zrunhuv
e| wkhlu vnloo ehwzhhq upv lv uhohydqw wr xqghuvwdqg wkh zdjh lqhtxdolw| lq dq hfrqrp|1
Pdwfklqj wkhru| dqg hfrqrplf jurzwk wkhru| dovr hphujh dprqj vhyhudo h{dpsohv wkdw
frxog eh srlqwhg rxw wr looxvwudwh wkh uhohydqfh ri wkh vnloo phdvxuhphqw lvvxh1 Rq rqh kdqg/
wkh dvvljqphqw ri zrunhuv wr mrev/ ru wr upv/ ghshqgv rq wkh zrunhu*v vnloo dqg rq wkh vnloo
qhhgv ri wkh mre1 Rq wkh rwkhu kdqg/ wkh srwhqwldo jurzwk ri d frxqwu| ghshqgv rq wkh vnloo
ri lwv oderu irufh1 Dffruglqj wr Plqfhu +4<<6/ s1 5;9,/ dw wkh pdfur0hfrqrplf ohyho wkh
vrfldo vwrfn ri kxpdq fdslwdo dqg lwv jurzwk duh fhqwudo wr wkh surfhvv ri hfrqrplf jurzwk1
Wudglwlrqdoo|/ oderu hfrqrplfv kdv phdvxuhg vnloo xvlqj/ rqh ri wkh iroorzlqj dowhuqdwlyhv/
wkh hgxfdwlrq ohyho/ wkh oderu pdunhw h{shulhqfh/ ru wkh glvwlqfwlrq ehwzhhq surgxfwlrq dqg
qrq0surgxfwlrq zrunhuv41 Riwhq/ wkh zdjh lwvhoi kdv ehhq xvhg dv dq lqglfdwlrq ri wkh zrunhu*v
surgxfwlylw| dqg wkhuhiruh klv2khu surgxfwlyh vnloov/ dq lghd glvsxwhg e| qrq0frpshwlwlyh
wkhrulhv ri zdjh ghwhuplqdwlrq1
D phdvxuh ri vnloo vkrxog/ lghdoo|/ fdswxuh vhyhudo glphqvlrqv ri wkh kxpdq fdslwdo ri
wkh zrunhu1 Iru h{dpsoh/ Eodx dqg Ndkq +4<<9, vxjjhvw d frpsrvlwh phdvxuh ri vnloo xvlqj
lqirupdwlrq rq vfkrrolqj dqg h{shulhqfh1 Whxolqjv +4<<8, dovr vxjjhvwv wkdw zrunhuv vnloov
vkrxog eh phdvxuhg lq d frqwlqxrxv rqh0glphqvlrqdo vfdoh1
Wklv sdshu sursrvhv dq lqgh{ ri vnloo wkdw fdq eh xvhixo lq d glyhuvlw| ri vwxglhv1 Wkh
sursrvhg lqgh{ lqfoxghv glhuhqw glphqvlrqv ri d zrunhu*v vnloo/ xvlqj d vshflf ixqfwlrqdo
irup wr uhdfk dq lqgh{ wkdw lv lqwxlwlyho| dsshdolqj dqg  h{leoh hqrxjk wr wdnh lqwr dffrxqw
4Vhh/ iru h{dpsoh/ Erxqg dqg Mrkqvrq +4<<5, dqg Ehupdq hw do1 +4<<;,1
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dv pdq| +ru dv olwwoh, glphqvlrqv ri wkh kxpdq fdslwdo ri wkh zrunhu dv ihdvleoh/ dqg vxlwdeoh
iru wkh vwxg| wr eh xqghuwdnhq1
5 Wkh vnloo lqgh{
D frpsrvlwh lqgh{ lv frqvwuxfwhg1 Wkh lqgh{ fdq v|qwkhvl}h glhuhqw glphqvlrqv ri wkh
surgxfwlylw| ri wkh zrunhu/ vxfk dv vfkrrolqj/ oderu pdunhw h{shulhqfh dqg xqrevhuydeoh
delolw|/ wr flwh d ihz h{dpsohv1
Qrwh/ uvw ri doo/ wkdw wkhvh yduldeohv pd| kdyh glhuhqw xqlwv ri phdvxuhphqw dqg zlgho|
glhuhqw phdqv dqg ghjuhhv ri glvshuvlrq1 Wkhuhiruh/ wkh yduldeohv zloo qrw eh frpelqhg
lq dq dgglwlyh zd| lqwr wkh frpsrvlwh lqgh{/ exw lqvwhdg lq d pxowlsolfdwlyh zd|1 Wkh
frpsrqhqwv ri vnloo zloo eh vxffhvvlyho| lqwurgxfhg lqwr wkh lqgh{/ dqg hdfk qhz frpsrqhqw
zloo frpsohphqw wkh lqirupdwlrq frqwdlqhg lq wkh suhylrxv rqhv/ lqfuhdvlqj ru ghfuhdvlqj
wkhlu lqwhqvlw|1
Ehjlqqlqj e| wkh revhuydeoh frpsrqhqw/ frpsohwhg |hduv ri vfkrrolqj fdq eh xvhg dv
d vwduwlqj srlqw1 Zkhq hqwhulqj wkh oderu pdunhw/ hyhu| lqglylgxdo kdv d fhuwdlq ohyho ri
hgxfdwlrq/ zklfk fdq vkdsh klv2khu ohduqlqj delolw|1 Qrwh krzhyhu wkdw wkh vfkrro ohyho/
hydoxdwhg dv frpsohwhg |hduv ri vfkrrolqj/ lv }hur iru vrph lqglylgxdov1 Iru vxfk zrunhuv/ lw
lv qrw srvvleoh wr lqwurgxfh d pxowlsolfdwlyh fruuhfwlrq wr dffrxqw iru wkh rwkhu glphqvlrqv ri
wkh vnloo1 Ohw xv wkhq dvvxph/ mxvw iru wkh vdnh ri foduli|lqj wkh h{sodqdwlrq/ wkdw doo zrunhuv
hqwhu wkh oderu pdunhw zlwk wkh dyhudjh vfkrrolqj lq wkh hfrqrp|/ uhsuhvhqwhg ehorz e|
6rSJJ,1 Wklv dyhudjh lv wkhq fruuhfwhg wr dffrxqw iru wkh zrunhu*v dfwxdo vfkrrolqj/ wdnlqj
lqwr dffrxqw klv2khu uhodwlyh srvlwlrq lq wkh glvwulexwlrq ri vfkrrolqj1 Iru lqglylgxdov zlwk d
vfkrrolqj ohyho deryh wkh dyhudjh/ wkh vwduwlqj ydoxh pxvw eh lqfuhdvhg/ zkloh wkrvh wkdw duh
ehorz wkh dyhudjh zloo kdyh wkhlu lqlwldo fodvvlfdwlrq ghfuhdvhg1 Lq d uvw vwhs/ zkhq rqo|
wkh lqirupdwlrq rq vfkrrolqj lv frqvlghuhg/ wkh vnloo lqgh{ lv wkh iroorzlqj/
7 ’ 6rSJJ,  @/
zkhuh @ lv wkh fruuhfwlrq idfwru wdnlqj dffrxqw ri wkh dfwxdo srvlwlrq ri wkh lqglylgxdo
lq wkh vfkrrolqj glvwulexwlrq1 Wr frpsxwh wkh fruuhfwlrq idfwru @/ wkh fxpxodwlyh orjlvwlf
glvwulexwlrq lv frqvlghuhg1 Wkh fkrlfh ri wklv ixqfwlrqdo irup lv mxvwlhg e| lwv surshuwlhv/
qdpho| wkh pdujlqdo lpsdfw ri wkh ydoxhv dzd| iurp wkh dyhudjh ri wkh glvwulexwlrq1 Iru
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Iljxuh 4= Orjlvwlf fxpxodwlyh glvwulexwlrq ixqfwlrq
ydoxhv forvh wr wkh dyhudjh/ wkh ixqfwlrq lv doprvw olqhdu lq wkh fruuhfwlrq/ zkhuhdv lw
prghudwhv wkh lpsdfw ri wkh fruuhfwlrq iru ydoxhv dzd| iurp wkh dyhudjh/ d wrslf wkdw zloo
ghvhuyh ixuwkhu frpphqw ehorz1
Wkh fruuhfwhg vfkrrolqj ohyho iru lqglylgxdo  lv wkxv phdvxuhg dv
6rSJJ, 
#
fD n
e
rSJJ,36rSJJ,
rrSJJ,
 n e
rSJJ,36rSJJ,
rrSJJ,
$
+4,
zkhuh rSJJ, vwdqgv iru wkh vfkrrolqj ohyho ri zrunhu / hydoxdwhg dv |hduv ri vfkrrolqj/
6rSJJ, uhsuhvhqwv wkh dyhudjh ri wkh vfkrro ohyho lq wkh srsxodwlrq/ dqg rrSJJ, lv wkh
vwdqgdug ghyldwlrq ri vfkrrolqj1 Wklv lqgh{ uhsuhvhqwv wkh edvh vnloo ri lqglylgxdo  dqg lw lv
rewdlqhg e| vwdqgdugl}lqj wkh uhodwlyh srvlwlrq ri wkh zrunhu lq wkh vfkrrolqj glvwulexwlrq1
Wkh fruuhfwlrq idfwru/ fD n e
rSJJ,36rSJJ,
rrSJJ,
ne
rSJJ,36rSJJ,
rrSJJ,
/ wdnhv ydoxhv ehwzhhq fD dqg D1 Ydoxhv deryh
 duh uhdfkhg zkhq wkh vfkrrolqj ohyho ri wkh zrunhu lv deryh wkh dyhudjh lq wkh hfrqrp|/
zkloh ohyhov ri vfkrrolqj ehorz wkh dyhudjh duh dvvrfldwhg zlwk d fruuhfwlrq idfwru ri ohvv
wkdq 1
Iljxuh 4 vkrzv wkh ixqfwlrq e
%
ne%
/ zkhuh/ iru vfkrrolqj/ % ’ rSJJ,36rSJJ,
rrSJJ,
1 Wkh pdujlqdo
yduldwlrqv lq wkh fruuhfwlrq idfwru wkdw rffxu iru ydoxhv ri vfkrrolqj dzd| iurp wkh dyhudjh
duh uhgxfhg1 Wkdw lv wr vd| wkdw vfkrrolqj ohyhov dzd| iurp wkh dyhudjh glhu olwwoh ehwzhhq
wkhpvhoyhv lq wkhlu hhfw rq wkh vnloo ri wkh lqglylgxdo1 Wkh lghd lv wkdw zlwk d orz hgxfdwlrq
ohyho wkh lqglylgxdo*v vnloo lv yhu| orz/ vr kh jhwv lqfuhdvlqj uhwxuqv wr klv lqyhvwphqw lq
vfkrrolqj1 Diwhu d zkloh/ wkh uhwxuqv duh vwloo srvlwlyh 0 vlqfh wkh orjlvwlf glvwulexwlrq lv
prqrwrqlfdoo| lqfuhdvlqj 0 exw glplqlvklqj1 Zkdw lqglylgxdov ohduq lq vfkrro lv pdlqo|
fdofxoxv dqg olwhudf| delolwlhv/ zklfk phdqv wkdw diwhu d fhuwdlq srlqw lq wkh vfkrrolqj
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glvwulexwlrq zkdw wkh zrunhu jhwv lq whupv ri dgglwlrqdo surgxfwlyh vnloov lv vwloo srvlwlyh/
exw ghfuhdvlqj1
Wkh qh{w vwhs frqvlvwv lq fruuhfwlqj iru wkh h{shulhqfh1 Wzr dowhuqdwlyhv ri lpsohphq0
wdwlrq duh ihdvleoh lq wklv fdvh1 H{shulhqfh fdq eh frqvlghuhg e| lwvhoi/ lq zklfk fdvh zkdw
lv uhohydqw lv wkh ghyldwlrq ri d zrunhu*v h{shulhqfh uhodwlyh wr wkh dyhudjh h{shulhqfh ri
wkh zrunirufh1 Rq wkh rwkhu kdqg/ rqh fdq frqvlghu wkh h{shulhqfh dv d frpsohphqw wr
vfkrrolqj/ frpsdulqj rqo| wkh h{shulhqfh ri lqglylgxdov zlwk wkh vdph hgxfdwlrq ohyho1 Wkh
fkrlfh ehwzhhq wkhvh wzr dowhuqdwlyhv ghshqgv rq wkh uhodwlyh lpsruwdqfh ri hdfk ri wkh
wzr yduldeohv frqvlghuhg/ vfkrrolqj dqg h{shulhqfh1 Wkh vhfrqg dowhuqdwlyh lv fkrvhq/ vlqfh
lw dvvxphv wkdw wkh lpsdfw ri h{shulhqfh rq wkh delolw| ri d zrunhu ghshqgv rq klv2khu
vfkrrolqj1 Wkh vdph ohqjwk ri h{shulhqfh lq wkh oderu pdunhw kdv d glhuhqw lpsdfw rq wkh
surgxfwlyh vnloo/ ghshqglqj rq wkh lqglylgxdo*v vfkrrolqj1 Diwhu dffrxqwlqj iru oderu pdunhw
h{shulhqfh/ wkh vnloo lqgh{ ehfrphv
7 ’ 6rSJJ, 
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ECfD n e
e%Reo36e%ReorSJJ,
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 n e
e%Reo36e%ReorSJJ,
re%ReorSJJ,
4
FD +5,
zkhuh e%Reo lv wkh h{shulhqfh ri wkh lqglylgxdo/ 6e%ReorSJJ, lv wkh dyhudjh h{shulhqfh
zlwklq vfkrrolqj ohyho rSJJ,/ re%ReorSJJ, lv lwv vwdqgdug ghyldwlrq / dqg
e%Reo36e%ReorSJJ,
re%ReorSJJ,
lv frpsxwhg iru lqglylgxdo 1
Wklv vhfrqg fruuhfwlrq lqwhqgv wr uh hfw wkh idfw wkdw lqglylgxdov zlwk lghqwlfdo vfkrrolqj
ohyhov fdq kdyh glhuhqw vnloov/ dqg wkdw sduw ri wklv glhuhqfh fdq eh fdswxuhg e| wkhlu
h{shulhqfh1 Wkhuhiruh/ iru lqglylgxdov zlwk wkh vdph vfkrrolqj ohyho/ wkh vnloo lv kljkhu wkh
juhdwhu wkh srvlwlyh ghyldqfh iurp wkh phdq h{shulhqfh1 Krzhyhu/ d kljkhu glvshuvlrq ri wkh
h{shulhqfh iru d jurxs ri zrunhuv zlwk d fhuwdlq vfkrrolqj ohyho/ lpsolhv wkdw wkh uhohydqfh ri
wklv glhuhqfh zloo eh uhgxfhg/ vlqfh lw lv d pruh frpprq vlwxdwlrq1 Wkh kljkhu wkh ghyldqfh
iurp wkh phdq h{shulhqfh/ wkh orzhu wkh lpsdfw lq wkh vnloo wkdw uhvxowv iurp yduldwlrqv lq
h{shulhqfh1 Wkh xvh ri wkh orjlvwlf glvwulexwlrq doorzv wr frqwuro iru wkh hhfw ri rxwolhuv/
uhpdlqlqj dq doprvw olqhdu uhodwlrq lq wkh uhohydqw lqwhuydo ri yduldwlrq durxqg wkh phdq1
Rqfh djdlq/ wkh ydoxh ri wkh fruuhfwlrq idfwru/ fDn e
e%Reo36e%ReorSJJ,
re%ReorSJJ,
ne
e%Reo36e%ReorSJJ,
re%ReorSJJ,
/ fdq ydu| ehwzhhq
fD dqg D1 Zkhq wkh h{shulhqfh lv ehorz dyhudjh/ wkh frh!flhqw wr pxowlso| iru wkh edvh
vnloo zloo eh ohvv wkdq / uhsuhvhqwlqj d shqdow| rq wkh delolw| ri wkh zrunhu1 Zkhq wkh
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h{shulhqfh lv juhdwhu wkdq wkh dyhudjh/ wkh frh!flhqw zloo eh kljkhu wkdq 4/ dqg lw zloo
lqfuhdvh wkh lqlwldo phdvxuh ri vnloo dvvrfldwhg zlwk wkh vfkrrolqj1
Wkh vdph surfhgxuh pljkw eh xvhg wr lqwurgxfh rwkhu glphqvlrqv ri wkh kxpdq fdslwdo ri
wkh zrunhu lqwr wkh lqgh{1 Kdylqj lqwurgxfhg wkh hhfw ri wkh vfkrrolqj dqg wkh lqglylgxdo*v
h{shulhqfh/ zh fdq jr ixuwkhu e| lqwurgxflqj wkh nqrzohgjh derxw wkh zrunhu*v qrq0revhuyhg
surgxfwlylw|1 Zkhuh d sdqho gdwdvhw ri hpsor|hhv lv dydlodeoh/ d zdjh uhjuhvvlrq zlwk d
vshflf hhfw iru wkh zrunhu pd| eh uxq/ dv suhvhqwhg lq wkh iroorzlqj htxdwlrq/
+| ’ k n 

 | n 0|/ +6,
zkhuh +| uhsuhvhqwv wkh orjdulwkp ri wkh zdjh iru lqglylgxdo  dw wlph |/ k lv wkh lqglylgxdo
hhfw/ zklfk lv wdnhq wr eh frqvwdqw ryhu wlph | dqg vshflf wr lqglylgxdo / dqg  | duh N
uhjuhvvruv/ qrw lqfoxglqj wkh frqvwdqw whup1 Wkxv/ wklv zdjh uhjuhvvlrq lvrodwhv wkh zrunhuv*
xqrevhuyhg surgxfwlylw|/ zklfk lv uhsuhvhqwhg e| wkh lqglylgxdo hhfw1
Wkhuhiruh/ diwhu fruuhfwlqj wkh vfkrrolqj iru wkh h{shulhqfh ri wkh zrunhu/ zh fdq surfhhg
xvlqj d vlplodu surfhgxuh wr fruuhfw iru wkh glvshuvlrq ri xqrevhuyhg surgxfwlylw| lqvlgh wkh
vdph jurxs ri vfkrrolqj dqg h{shulhqfh1 Djdlq/ lw lv lpsolflw wkdw d klhudufk| h{lvwv ehwzhhq
wkh glphqvlrqv ri wkh vnloo ri wkh lqglylgxdo1 Wkh lqlwldo glphqvlrq lv wkh vfkrrolqj/ iroorzhg
e| wkh h{shulhqfh/ dqg qdoo| wkh fkdudfwhulvwlfv wkdw fdqqrw eh gluhfwo| revhuyhg1 Wkh
lqqdwh delolwlhv ri dq lqglylgxdo zrxog kdyh olwwoh ydoxh iru d up ru iru dq hfrqrp| li wkh
lqglylgxdo kdg qrw ehhq lq vfkrro1 Iru h{dpsoh/ li wkh zrunhu lv qrw deoh wr uhdg/ lw zrxog eh
gl!fxow iru klp wr rshudwh whfkqrorj|1 Olnhzlvh/ h{shulhqfh lv lpsruwdqw wr lpsuryh dqg wr
jlyh vrph ydoxh wr lqqdwh delolwlhv1 Li wkh zrunhu grhv qrw kdyh d wudlqlqj shulrg/ klv lqqdwh
delolwlhv zrxog kdyh d vpdoo lpsdfw rq klv surgxfwlylw|1
Wkh vnloo lqgh{ sursrvhg lq wklv sdshu lv wkhuhiruh=
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4
FD +7,
zkhuh esseS| fruuhvsrqgv wr wkh lqglylgxdo*v vshflf hhfw hvwlpdwhg lq wkh zdjh uhjuhvvlrq
vshflhg lq E/ 6esseS|rSJJ,ce%Reo lw lv wkh dyhudjh ri wkrvh hhfwv iru wkh lqglylgxdov zlwk
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wkh vdph vfkrrolqj dqg h{shulhqfh/ zkloh resseS|rSJJ,ce%Reo lv wkh vwdqgdug ghyldwlrq ri
wkrvh hhfwv1
6 Frqfoxvlrq
Wklv sdshu sursrvhv d pxowlglphqvlrqdo phdvxuh wr hydoxdwh wkh kxpdq fdslwdo ri wkh zrunhu1
Wkh sursrvhg lqgh{ suhvhqwv vhyhudo dgydqwdjhv uhodwlyh wr wkh vwdqgdug phdvxuhv ri vnloo=
lw lv d vwdqgdugl}hg phdvxuh ri vnloo dfurvv yduldeohv zlwk glhuhqw xqlwv ri phdvxuhphqw> lw
suhvhqwv juhdw  h{lelolw| wr dffrpprgdwh dv pdq| glphqvlrqv ri wkh kxpdq fdslwdo ri wkh
zrunhu dv dghtxdwh iru wkh vwxg| dw kdqg> dqg lw kdv dq lqwxlwlyh lqwhusuhwdwlrq1 Vhyhudo
ri wkh wrslfv fxuuhqwo| xqghu ghedwh lq wkh oderu hfrqrplfv olwhudwxuh fdq eh dssurdfkhg
xvlqj wklv lqgh{/ qdpho| wkh vnloo xsjudglqj ri d frxqwu| ru ri dq lqgxvwu|/ fkdqjhv lq wkh
frpsrvlwlrq ri oderu ghpdqg/ wkh vhjuhjdwlrq ri zrunhuv ehwzhhq upv dqg wkhlu lpsdfw rq
zdjh glvshuvlrq1
Uhihuhqfhv
Ehupdq/ H1> Erxqg/ M1>Pdfklq/ V1 +4<<;, Lpsolfdwlrqv ri vnloo0eldvhg whfkqrorjlfdo
fkdqjh= lqwhuqdwlrqdo hylghqfh/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 446+7,/ 45780
45:<1
Eodx/ I1>Nkdq/ O1 +4<<9, Lqwhuqdwlrqdo glhuhqfhv lq pdoh zdjh lqhtxdolw|= lqvwlwxwlrqv
yhuvxv pdunhw irufhv/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 437+7,/ :<40;6:1
Erxqg/ M1> Mrkqvrq/ J1 +4<<5, Fkdqjhv lq wkh vwuxfwxuh ri zdjhv lq wkh 4<;3*v=
dq hydoxdwlrq ri dowhuqdwlyh h{sodqdwlrqv/ Dphulfdq Hfrqrplf Uhylhz/ ;5+6,/
6:406<51
Nuhphu/ P1>Pdvnlq/ H1 +4<<9, Zdjh lqhtxdolw| dqg vhjuhjdwlrq e| vnloo/ Qdwlrqdo
Exuhdx ri Hfrqrplf Uhvhdufk Zrunlqj Sdshu &8:4;1
Plqfhu/ M1 +4<<6, Vwxglhv lq kxpdq fdslwdo/ Hgzdug Hojdu/ Jrzhu Krxvh1
Whxolqjv/ F1 +4<<8, Wkh zdjh glvwulexwlrq lq d prgho ri wkh dvvljqphqw ri vnloov wr
mrev/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 436+5,/ 5;306481
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